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(57) Abstract 

The invention improves the duplication preven- 
tion capacity m comparison with the prior art. In the 
optical disk according toihe present invention, for ex- 
ample, marking is made on a reflection film of the disk 
on which data are written by a laser beam, at least the 
position information of the marking or information on 
the position information is written on the disk m the 
form of cipher or digital signature. 
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O^ny^flTW; 02 7 0 (5), 0 2 80 (5) JCStJCf*. 0160 

(7) OTK^603I4, 02 70 (2) N 02 80 (2) fc^i"*. 

0160 (7) .<O7Vf-r^Sync604tt. 02 70 (4) „ 02 80 (4) {C*fj£i- 
5* 01 6 0 (8) (Omtefvvfm^rSQSi^ 02 70 (6) Off4ft^ 
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7@ (7) . $&2 8m (7) X?tt:6bit<D^— ^f^SSrJBV^T?*— ^OjESSSr^o 
Xf$2 7M (7) Olbit<D-r-^(D»Sfc»imc603atC^i-J;^{^ 1 Ji 

^T 0 m 2 8 Hit 2 m B coft-^-O^B^r^c 

2^1 &«*mi-«rwu * i 5 so i m 2m&®&M & 2 7 <t r> m&mm 8 

SlS, f 2 7«7KVX (n) t#t>^^ (4) 

PIJKflHi-S:* £ *? > S £ J; *> . 7 V- A 4K:&£^£ &t>frZ* 

ft# (5) ©PLL^n^m^W, fl» (6) <D3»^— ^^ft 

(E) #CKls 2 ttOf-f ^ Sr3l I? ^^fcjfef ^ ^ © § b 

oxm (b) t*ufci5ic v-if-3tett i 2jpwa**rwc^n?ii 
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»<5fc«>, m i m<DKMm 8 o 2 8 15^2^1825^ 

IWMT*?-. 44M*?l2»HttE 8 0 1 fc* 2£*g 8 0 3 «rftt>£*>i*rfc:*R: 

•&fftft-*-$. ZL<D?j*9 ttlEiZ&m L-£?b Lfc4t£\ #*2Jgo^«r- 
*&0. 1 3/im^Jgo^ST-i!t$^:S^^S 0 tflfc©* 5»co. 13^ 

h 2 AJU 9 iH^itTV ^800 e>4§£\ JiT 2 &<D^ ^ *s j^^ J. y ^ v ^ 
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(2) ±Ml-T^£?iZ, (1) ^V^THS#^3^-<bixfc, CA) ^r- 

(a) JWfcflHNb (^S^v**) 
(R S A§§&&m^c4§1^0ffc9§) 

out. *«) 9 5 *£mmmx**v** *fcmt*0>«*ffe 

Jf 9*^coj^-^-^fT9 ^7^^7°7 3 5w t^^^^tvTV^^o 
7 3 5 eT*B98U&&«W»Hfc#S. 
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^6 9 5T, 5 1 2 b i t >t>t<tt 1 0 24 b i tOdt, 2 5 6 b i t *>L< 
«5 1 2 b i t<DptQ(DS«5ltSr^U ^fy/e 9 5 bTs RSAgS&K: 

mod n©}||[Srm«CSrf5. ^^^7*6 9 5 d f 8f^C Sr^-f ^^_L 
(^ry^7 3 5k) . 

9 8 f ^M&il/Ce>e,nS:^£U *^^6 9 8 b^R^C$rm-SH-$fc«> 

M^-t"5„ ^vZf^V?! 3 6e-m, M^0K^^x^^^7 3 6 xi^ 
K^Sftfcft^^TfcSi^U *Ty77 3 6 g^iLS^S. RS 
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our r m&*% v ^m&nnw) 

^f^7 3 5g^ 5§&#«t£UT, X (1 2 8b i t ELh) fc> Kb&W&U 
^y7*7 3 5h-C% ffiHftllLb^^HO^^^^^-^GSr^abs f 
(x) Sr— ^fr&lil&C (one direction function) Ufc4§^. R— f (KXG) 
R' =f (R) fc*^ S= (KXR' -H) X-modQ^f: 
£9, KIBSHI-fcL/COR, S§r^i-^» *Ty*7 3 5 j t«IBff*R. S 

^^ftli, 77^7 3 5 * * #26* & *V ^^7 3 5n 
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*Ty?7 3 5 s^|iEm#§:fTV\ A=SR" , mo dQ > B=HR" 1 m 
odQ^bf (AXY+BXG) xf^7 3 5 tT, ^ffi^Rfc- 

' ^ 2 4 ^(D^xxr * ^ Ol^w-fy 7 3 5 w^itt? 0 — LTV^VN^fijE 

ST. tors'/? 3 6a^f>. *Ty77 3 6 gte. R S AH&o4fril* £ |^ 
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W-fOMm* ZtrtWVK'* ****** 

*tt*^*:*vS*^««l2:«31UT38«)s 9 0 0 2 fcittt 

#fcofc*6\ hT7-^ 9 0 0 3 fc^UT&feftfc*Wb<B#**- 

/V-t9 0 0 4lt it?*** Srmi" fe fe£D^®-C & 9 . rtlS^fcRO 

(b-i) 5fci\ 9 o o 2 WJitWIiKBtsnaftf 

lc38»5**fb^fcD. *<D*^t**tfcflWW^ 
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(i-i) ^ i f^b^yi-m, m 2 ^it^M(om^m\^^-^m^mc^ 
*<Dmk&Mm®m9 o o 3K£*>m&m±>* 9 o o l-^E^-rs. 

frTWiVv&i^ttu " 0" bteZo *mxte^ zcomimz, w l B fcft 
(1-2) g|flt^9 0 0 1{t y7^^-*9 0 02M^^Tt 

(1-3) y7h^-*9 0 0 2lt jg^§tvT^fc^lRf^-Sr8*®y^ 
i:*^. -tV^O&M (X«, MM) — fa^-T5 0 

(1-4) 0 0 2t* N wO£?*CUT$^Ufc^£r{£oT. 

(1-5) y7V>-*9 00 2li, ^MUfc-^w^SrfflV^^w 

(1-6) Xfcls V7f^-*9 00 2it ^co^-:*:/^(D&g£r#tftUT, 
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(1-7) V7h>- *9 00 2lt r <Dg| 2 Vfe^teytrf-i x ^ 

- -=*-KfcUTf2a^rSo ewe* 93^^**3^11-5. 

(b-2) r. (D&kK tT^fifi $ tWc^w * * Sr. ^-W$IAU /V 

-t9004 ^fflVNT??^i-5IR©IMtsiC0VNT|ftW-f <5. 

(2-D &1\ ^-t9oo4it ^ ^ * * tzmm&thtzm i nt^srsg 

(2-2) — ^ ^-^9 0 0 41^ *9*-r:**K^ ^IBgS^cifcl 
(2-1) X\ 9#e>*i,;fcy:7 ^«HMf*fc$rJ»frU -SUft 

.rmwr, ^ibc^ $ jxTc^t^ * * t& 5 1 commit, «t v s ^wostt 
#sr#jt-r5. -amxwr, xtcKKittr* 

( 2 - 3 ) JptK ( 2 - 1 ) T\ G&rK «t *) # k tvfc«ftaKB&Jh«giH^ w 
^^•Cfcotis jE&fc&Be^" 0" fctWeSih/ONSIfclK 7*^-^9 0 
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(2-4) iter. ^4*?\z^%fvx:\*zn2ftt&&&m+„ 

tVX^ *0£2«r§-5P^ fl«nHBSr«Wl:UfcfcoSr v (2-1) t\ 

(2-5) Q&Ztilt&Mttm&m^X* -ecD&Sltfg^^-r ^ ^ ^ 
^Snfc^^^bffiBtWtfc. (2-4) TO#*tbfcttKfm2:*J«#i; 

MD5 0J;5Jfe-^lRrtt^y^||f|t8 6 4at^J:D 128b i t^256b 
i t icffifitufcy y hftmm 863^ hmHAtt^S 8 6 4 ie <t 0 mm 

jwrh 1 *: i^X(Dmmjm±m^s 6 5 io©f-^^u 

8 6 6 a, 86 6 b XGkmm&t&lrWKttmmm&mw V£Jk4tl,tz±X\ X 
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Ty^S 6 6 e-V®te8 6 7\Ct&fatZ> 0 

V^JS|^gg&jL#^if ^d^^r^^^M bits ffiRJIrt^— a— K 

^#1 b i t^O^*fc&&y^#4b i t^LbAoTV^^fe^-e. tOV7 
tF8 6 5 a:^^i§«l8 6 1 tt s yy f@^©y7 W!£&fim8 6 3 b&l&Zti 

ig&JKB&JtgWf-S 6 5 t^^§Sfil8 6 lli#y7 Mc@f^y7 f^lf 
#&8 6 3 1 1 1 OCD^-i? UT—JglyCSHfcllfc:* *>fff-SHb£*VCV^ 0 

:©V7 f#$tffffc8 6 3«2 5 6 b i t t Ufc^s 2 CD 2 5 6m<Ofe&#^ 
fcHtasfcS. rcofcs?). fcS^co&iljy:? fSraJ— 1MJ y^Ufcf-^(oy7 

2 5 6 i fc fe D % — SrT5 r fcrifev\ md 5^s ha©-^i^ 
y>»B8JKSrMV^»&tt^y'>»flls ot!)y7 ^fi9 6 3#2 5 6 b 
i t©S^, 3^6E^e>*vS7^f3MKSrl 0©1 8^¥coK N m#Uo-5t*fcVN 
t ^ > y is*. mm C 2 y7l-3yfy7 Sr^o w ffi-r w t # * £ $ *u 

£T N ^<DV7 f4^tf*^«l^&kiIJMe-8 6 5 k^^HI«l8 6 1 tt 
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oyy h#&lf#&£:iTO x ft#fc£2y:7 fft&flm i:*>&S 0 iWM\ 
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h(Dft®&tt&.t L,x\^z>Mxmcx%>z>i>K itff^^ 
mi yy f#&HNS8 6 3tt#— -fry ^^co^Tb^#y^ fcst^T^ 

2ffcv^vv>TJ:v\ f#$cfim8 6 3 £A*x&:t;rc#£\ S^Stc 

^V^3 8@0^fs'/8 7 6 a, 8 7 6 c, 8 7 6 8 7 6 f t^tl^ 
;V-fyia^7y^8 7 6 eT«lT^^^^?>ttffiU^2y7 f#gt 
1t^8 8 5t-5fcU)fe<^afc«>. AtL§^fc7*vf^^<DSfettE&Jh*HSo - 
? LT, &yy fO^S^g&JhgfcSiJ^S 6 5*5iim5fei-5f-^B8«l<D^FiE^ 

CT) C 0" ) ^Kj£IEK-r<&ig»*fc5. U6»U* 

o£ 9 N ^1^7 h<&®.mn 8 6 3 k^BfcjroJh&BiB 1 8 6 5 Sr-^UXBf-^- 
jbUfcfg 1 8 8 6 frm&^WM-fZ wtim)> SKUi^#«^^^Jt-r 
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? I D 8 6 9 Sr^UT, tf7^#&8 76 (^3 2 SlC^-SrSTtit)^ 
£HgjEL£Ufc. £TFP1i) 6 6 f TBf-f-ft UT^H^Bri" 8 5 

8 6 6 aSry7 f^-*-Ci$^^y7 ^-^-S^y'ig^fcS 7 6 -c« 
^3 6itt^3 2gtPDStjfF"Cfe^<D-C#UV^rat^»&-r5o f|3 6®*£ 

*5v^yy >^tt8 7 1 z^t.tL-r&tmsn^mmms 1 6Sri^u m# 

£K£!?^y^Pfi§i8 6 12^&£>^S„ C^^§Bfil8 6 1 Sr. £ft 
hoyy hft*flNR'8 6 3 k^Ufit^^rfe^-8 7 2^^- 
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«^^PS«i^bfc^^8 7 sic* ft, WH£\**4X* 8 0 0b 

7 5fc#tt£>*l,S 0 V7 M^f^8 7 4©^f 7 6 aTlt, 

AoTV^^^ftfcfl V ^ W8 7 6b?, * 1 l»fcjpAftrf*. 

xtv^s ? s d i vmtxms e 3 t^otmms 6 1 

U *^s>^8 7 6 eT\ -*^?5/ a ^j Bv ^ || , l/fci2y:7 h# 
^8 7 6 ITUM*-*. ^T^8 7 6gTI^]EL<^ 

?*x*m*xTy*8 7 5^f^/8 7 6 kTtti^^HiftfeA^U * 
U ^fy^8 7 6 nTOf ^4«ftMv^ifl:U W8 7 6pl?Y 
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8 7 6 (^3 2M) imfr*^m*>&gAs*frto\ ^^8 7 6 pTl/ 
8 7 6 r-C^t5. *^s>:/8 7 6 stNo^f^/S 7 6 fCf^-LtU 

7 f > — * — fib*<01?-^§B«« 8 7 6 #S&£*vfcV ^RB 9 , * fc^SM«&^^-^ 
Snfi^^^a^-WittfO. 1 3 Mm^ST^— if— K P ^/»o2tS[ 
CD^r-f * ^ & ^ * v >*-?-X'lEm^ *> £*H£fcHR 9 s ff^gtCS^T 

<Dmmm±<D&mm%^&&^-rz(o&m-&v\\ ua>u 5 1 2b i to 

&Wfc^&CPU^*yii-58*Wtts 3 2b i t 5 OMH z tf>C PUSrfltwe 
0. 3 8>«r3H-<5. 5WE©S^«5l«>DVD^U--YiWfPfflICtt8b i 

toi ch i p-r-f 3^*^arc*>5. ^©CPUl»W:^H!«ISr«ye*t5<DU:ft 
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IS^O^V * ?^}tWgsm%t1&lrsmffi 8 7 9 £&Hftt$Br§fS»ff 8 8 0 <D 
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tot, ^f^^87 8d ^^rTi: 9 dig 1 ttfwOS^SO^gt^^a- 
^881 -eii^St^Blh^U^*^^ U^V^o^^*^— jftU JSS&St* 

^^^-^8 8 2 &%o#^§as*^Sr£&TV^;fc&, £ l 
£Ut»6\ SS&^»t#O^^V^A/^'b^iD?>-f s ^f^/87 8 e 
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*&W<o£r£; ±X(Dfj *?\Z.m&&Sfr^r8 7 9 Km^X^mmv^ 8 8 0 

sLtnwvitwx^ tiHHt*mt5»k. m-<Df&nk*m&. ^mmm^ 

HtL-Xh. ^mrLmsx-ZKb^S-sm&lbZo 
(B) ^oteoD^acov^ttWi-s. 



WO 96/16401 

- 50 

(l£3 20. 213 6 Bk K53 70#JJD ^^^ffiSMft, (1) -tja 

jgct*>s. (2) jiB&fMfc#ra±, -r^^awwtfcf-^ewfftSrfJfflUTx 
hp*). H29 @ fc^rr«fc. m&mmt&m 8 3 4 tc* 0 . £*wt 

3 3tCi0s _Li&co^$tvfc^Sr^Bigi^lii^-^blFP8 3 1 K&^X^lsa— 



PCT/JP95/02339 



WO 96/16401 



- 51 - 



PCT/JP95/02339 



• 2 9HK«V^ ^-3~Kl2^|g CPWMfa^g) 8 4 5lt 

*"f> fi«18 0 2, 2 BOHR 8 2 5KnVbti1t&B&m 81 5o& 

fe*#fl2«8 3 0\OS^X2:mmmm&&8 3 3fcJBVNTRSA*©^»**lf 
-*Hbt&8 3 1 fc^T^i/a— KT5 e 

8 3 6 03z^-|jiE^-ft:lfP8 3 7<D*-? % !>- KVn^^^s 3 8 t-f 
V -m 8 3 9 fciM y y - KV n^e VO^-fnE&fr 

2. 3 8mm£Lk<D&&<D&fc£Z>s*-x h^7— KlStUT, IT 

jet? ft si 5 tc^-r ^ zLtizx *)„ ^Emmto^m^-Q^rr^^f 
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RSrlT, 2T, 3 T, 4 T<D4#(CX(7^tt^— * 8 4 3 b, 84 3 c, 8 4 
3d, 84 3e^mif00, 0 1, 10, 1 1 btiffltt&Z t iZX *K 
2 b i t o^-^.Sr 1 #<D^— =— W&mTZZ. b&X-% 5. ^3 0 ®coi&rl7 

800©P- K-fJ"*!* T PI M/<— a — KS:3a»U!L*6\ 1^-C5. 6K 

m3 18©fff (1) «MS^f|5<D^m^Sr^r o 

*i\ «-Wtt, fflPST0 3^:^;V^8 57a, 857b. 857 c*»£>fc 



WO 96/16401 



- 53 - 



YJP95/02339 



2 0m mT& 5 e * tT 2 Ki2ii5 £ -*#Ao TV^Ig 1 f&Mtt 860^ 1 

Kb i tTfea e f LT1 C 0/*meiLLO^>^ 8 6 1 a Sr^tfT. 

IB^s 3^1212^—^(0^212^^8 6 2 a2S|2&$*v5 e J:#WfCf± N & 

(c) r©HMSTM-ez^ h^I2^t#5^-=j- KcDJpjffi^Sfcjc-^ 

£3 5Hfc^-*\fc5K:y:7 K^-^--ei4 % iDg (2) "Ctt^^^ lftrfc 

ten** i D#^>^-«r- t<omm^mm(D^^^ K*-«B*ufc9v 

x*844 bSrffcfcLf fc&V\ rof^^844c, 8 4 4 d ttfir t> < 
mtmSt^y KfcPWM (PIM) ^«m^-1f-teSt&jta;i 

(d) »3 5Hk:4svnt; ^^^^osyoA^JSr^i-o *Pfc, 

Hft*WW»c^ttfe*K #*fca«fcto»«**>>)v ^^5^>Wb4H5, * 
mts *3 5Hte**K -tafcL&Ig (3) T^**^fc^-f^^8 4 
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S|-e^<bUfclJ£^£^-=i- K^X&fa&Ufc^ 844 f Sr^i~5 0 
- (07*4*2 8 44 f (i, ^^^VV^ftTV^O^ rcDx-r^^^M-Ctt 
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Ttfcl^pKl^JfllLTV^. «6oT. ttBttft* Write OncefSt 

1 |H«ttWftT#5. ioTSiifOROM6 9 9ICE»^ 
^ID6 9 9 a^WID^ 3tef-f^^Ol^|2«^'bt<li7n5 > ^ 
fWoWrite One e WKKllSAr^S t % ^— 1f— .«> K9>f ^ttgfc 

tl^^TU?. COi^lilg (6) (C^rf-J; 9 fc, l/^ijT^^7> 
7*;V^tiTV^^^84 4 j £r^fc$£1- 6 ^fs»7*8 5 1 g^^^V 

8W5»Mv>THEm-rs. 8 5 1 j W !> McfWW UT, 
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#u ^x-vteVf&mm-cmn-'tZo xT^ys 5 1 t^j^f^^^ 1 

^^IDt>t<liK7^/IDmi^O^ ^fy/8 5lDT, ^^7> 

h^tz<^tz.m\t, m&fr*>* — >sssu«sre* t<oy7 >^»7- 

i3 51©Ig (5) (6) <D±)Wr*§&fflg, \s^#>W 1 f*mK.&ttZ> 

*7 l/zf?v*> V < tefWlbJ^a^o tz'f 8 4 4 f Sr^tt t 9 . 
n--1f— frt><DA&&Vm~rz> £ ^—a— K|B»??££yt 8 4 5 £9-tV^ 8 
4 4 f ^^^^ I D#-S§\ I^^HMft©^— ^SrPOS»5fe8 4 6g*W 

y- K^tt-fe^^-8 5 2 Ksa&flH-s. frwgktem^^^m&^y— k 

t£&o-Ct>&V\ ^^.y— KJMf*^— tt^^y^8 5 1 Q-Cf-f ID# 
#£1*IW**«rA27U ^T^S 5 1 s TSS#«rfTV\ ^^851 tT\ 
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—9 8 4 8 b PO SS$5fc8 4 6 SrrfrLT'*— a— Kb5^S8 4 5 !7— K 
Sr^D, I20^ftfc^^^8 44 g*s^tC2l$tT/5 0 :©r^^i?8 4 4 gtt s 

/^tc^tt ^s&#sr^ u < m<<& . ^7>,\s(Dmm & 

V^V>ROM7 ff ^^^844 f *Jgmizm.m~fZc ^#S(DROMf>f^^8 

4 4 f .8rf8jgUt»£\ §.^*#ffll£***:^$|Bn^<&^^y K 8 5 3 Sr 
'rt»UfcP»*— a— K!> — ^8 5 0'%#K:it>, S^^r— 8 

0 0O^L^*5bott^r 7^*^844 f 0&t£3*g&8 1 5^J;^ 

SatflKo^-a-K^WWRi), ^r*>? ID#ffcWWR5. 0 o B D a~ FteM 
1 5 0*»!«<DX-a- K^5»R*ioT t iV^U timWy Mali 

**7— .\t#*¥"3>-78 5 1 sKl^TS&fxSixSo WV^^M^<o4^> 

5 1 HOfeVvC* UtiiiB, i£3?B. WV*;Vtf>*-f \-)VPr&b b $>\ZUi/— h 8 
4 SteRJfiiSftSgte^-f b hizmZfrW ^IJf^^^84 4 j 

f 8 4 9 *&%m ^^85 1.11 TV** 17 — K§r^ 2 5 m<Offin*BMm£ 

6 7 6 (D7^^-f(DA*|i 8 5 4 ICA^S £ lC<fc 0 ^ * * 
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f .^r7_ I D##i: k fcfc^y 7 5 5©TO^D 7 5 5a 

y- Kfcffiv^*^ &i\ S£3£S^ROMF*JO K9>f ^ I D 6 9 9 a 

m % U < a ^SMTK: £ 9 x f34 ^Ofl^S* 8 5 1 z *>f>^* V— K£S*T 

7^7°8 5 1 ^**7-KSr. fg§S*>U<te> a^ilfllSrfflV^^— *f 
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U&>U K^-r^I Dlir^VOEPROMiCI D£$t&itfct*^fc !K ^ 
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K7>f^ID, -fllif differ SlfelB. f*^7 Hntex-r^ I D 
K^xf^I DSr^xy- KBtrfe v * — ^^rr $ o K»?rfc 

7 h ID^^y-F^tTfe^^-^^frt-5o A^y-Fittty^-tli^ 
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5. 

^±J£^fc i: r ?>ib±hW h J: 7 lc*»WW: % $§£g£jttg;fr Srtfc^Jt^T 
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y h t7— ?± dr* y y -f a^rfrfcitfULi-So 
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2 5 6 f * K^^HSr^o^HSI^B^tDJ: 7 izg^mtifo^K M^O P U 
•TtfS*ffi*5«F*£* 1 0 2 4 fc> VOSf««ISr^o^iS^^co J: ? \C$c± 
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st <o m m 

striae < t htmmti^tM-mmnx^(D^mmmKm-r^mm^^ 
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..twain s^^mz x n^fc & titi t s mzmzvr^it^mzx t>ut# 
u 

mKM^r^^mmmcx *> &*-*m*i**% 2 ^^^^ 
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v ^ - fc Sr#SrT Sit #31 1-10 ^m^-^ia*^^-^^^^*- 
12. fj^fcD&M&ffo^T-y-fb, 
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